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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event' 
and generating the number of times of occurrence of the designated eventSOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to ail the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
instruction is generated. 
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^flSft^-Ji. xji-Y/xYT J.*-, H4 86^«ffl 

xA4 0 2{3x-^2:S§2 ! tf*v J=eV ■ l^X^A 
0 2 ti*t>T~? Sr^JRS £ t h . ft^A^T-T 
^TJ--yh4 7 0*^ ft*<9lift<Dtg£:£=J 
S y h ^(0fXf^-y 3 > • IsiSXfiK & 
1&&^lz£&Wft<D£:liblzmmmizZti$,. fc'coft* 

%m?i -3-- y f (c^ff -r s ; fc h . 

[0022] ft^i. Sg«P ft^t J: oT. ^fr 

r. M^ajoaj^^ ^t^^s. $5»ft*Ti±. ft* 

J^«y F4 2 0^. ^ft^^T-^t/iffiffl^ 
T-^M (Jttxtf. ^S?^r-^S:^&ft*^ifc'||}f 

fc. WJili--y h4 2 0«. ^S^ffl»|«bL- . y h4 3 

omi^zMiimwiM^mmmzmix. 
<v&%*?mthzbtfx'$z>. zm.. mm\i. 

t£i)^iz^<,z\t^ wmmizfe-ytz^n-rKx 

*K HWmZti&fryy-vi/jLZtiZ,. 
[0023] S«IWft*«i. M£frtfimzti& iX' 
%rrx*%\wx\ %m.<m&mr*7 v*y*-y- ■ 

^otvtli^ ^mv^x9^WMWJx9\iZ^^,\iy 
xm. ft** J l^(c^7-tS*T'iggi$it^U. ffco 

ft*o*g«t0^-fsft*ti, fisi^^'x^^s^a^ 
o -^mrti Z b * { x-# h . 



: (7) 000-347863 < P 20 0 0-3 4)|SJ8 



[0024105 zmkth t . gyswro-b yiwc 

*U ^7x-y;P5 0 0<7)#^g3&\ #-<0#^Sr^ 
f-4J:5fc*->TH*. tft4*tt, SS7-f-77P5 0 0T- 

[0025105 ^T^^*^a 3 £fgU fJS 
0^^*<JIg6^LTV^. ^Tx-^5 0 0rtcr) 

JBa4fcJ:tf 5tf>t(JtfHi. Hff^#oTV^*\ 

Ktz&^Ziiltii^ JSg6lcEg$*i x «SiO^ 
>-^li. m®i*mt£oi,z4y'7y*yyztih. m 

m*)*4y?tmm 5£jgi/o>s«£tii. 

%W8B16lzJ yfVjtyh^&OX'KK. 0fc5-y 

h. z<mx\±. m&*)X4y?tmm2*mti%r£; 

[00261 *Offcb9 fc. m-^T^-T'yUBB 

[ 0 0 2 7 1 06 t . ^TU^<Sr^(cW-rs 

ftTHS. **e}£7& ^Tr-yy|/6 5 0 2r^-LT 

* J: 3 £3:5 . tStfWi. r ^fAJ 
■ftLX&mthi (ttz\i.miZti&) mz. jKyh 
ft^6 1 2££i£U ^^)>f ^>Mi^6 1 2tt. m. 

>hfi^tft(C. >f<.yh • ^^6 14 5rffifflLT. fc* 

[00 281§£7ir-7/P6 5 0kt ^artfclo* 
^fcMg&Oft^y^e 54 o tztmZtiZ. 

Wrfym. tmiz^-fLK^imtfhh (tmm 

mi) ft^iz£->X ! l\$mz:$tiZ&&2tiZ>(Kyh 
0R&!m$Bm-&. m*>y?<QE&2iiZ4Ky 
Hi. MMCR6 7 0<07^-;PH6 7 2(cJ:-?TSi» 



7>f-;PK6 7 2«rt§tt. <I^6 13£4u£ 
TU^-9-6 1 0**MW4OfcttfflS<i4. -{Kyh ■ 

-^6 1 6^Lras=3^^)fii^'>^tg»i§jg 

■fStf>fcffiJH3iT.S. fl*#?y;?6 5 4Ji. f3-f6 
1 6*»£>>f y^lMy? (increienter) 6 18(C$5» 
«^-6 17^iM0. AJl620£jtLXmVy*t:m 

citfci-jT-f y?vxyyztih. mi^y^crm 
Ji, ^>^U^>^6 18fcJ:->T>fy^»J^yh$ 
it. ^>^U^>^6 18(±. 06fcip£fi.TH5J:3 

fcOfc. &-~<dj yrv^yfZ-fKxnX'yyfizx 
->xim-tz>zt&x'Zz>. 

[00291 loi^{±1g&c7)PMC^^LT. 
&fzkt1tm.<r)MMCR0)7 i-frY'iZXhfflmiZl&'-.X 

^m^tih^Kyhcnm^a^yh^h. ~?<-)vy 

6 7 4^ffifflLT. M8Pfi^6 6 1^4fi£L > *a>& 
PMC 1 6 6 4*\ mty?frt>0)&\5\&£% 

VJdx&iolz-th. fottVyinzmiZtiizKyh 

<Mmmt. JnacS6 6 2tJ:^TPMCl 6 64<9 
7n<7)tttcJn^ix. -f-co^. PMC1 6 6 4{C*Stt$ 
tl&. f&^*^TU^«tc, ^T^^6 3 2tC, ^7f 
-^6 5 OT'^O^rrtl.twH^-'f ^^j^fi^fS 
%T??6 3 2Ji. KfflM^6 3 HCJ:-,TV;P 
^-TU^-9-6 3 0S-SlffilLT. MMCRc07-^-;PH6 
7 4lz£r>x®mzti&-?>H--ris?-y-6 6 otc^T-T 

^-TU^-9-6 6 0*f. $iJ»fi^6 6 1 fcJ: ^TSStPJ 

-r^yh6 68»i, fi^^y^es-jn 

ttH6 6 2^^ J«CS6 6 2{iPMC^^rT 

[00301 06Tli. m*;y?i)K ^7f-/ 
i)^^.y V ■ 9 if. %M t )?ytsl:V^Timz£-> 

x4y=f?i,yyx%hS.oi,z-$hz\twx%h. 06 
x-ii. fotivyfizmm-hJyivtyf^WKZti. 
x\^. -eoftbotCs mm&tr'>y?izw&izm 

ixtz>u Y&zmziktszttfX'Zh. m-(v%TT- 
•?m& £im LxmLco^^ff)y>v-rimfthr 

WLZWs^hZttfX-Zh. 

[00311 ft&momztiz^ ^7f-y^6 
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^634tC»i. 'J-tr/hft#6 2l3rfc\ S^Mtf* 
h. 

[0032] PMClfcSflWC. 7^-;UK676 
M«HI#6 8 l£4£U *<7)|£m. PMC 2 6 
8 4 ? y ?frt>&®&t:%W?jl h X 5 iZ-t h<T) 

SMU Jn^s6 8 2tJ:-5TPMC2 684£07CCOfi 
-E-O^ PMC 2 6 84£tg*rt$ft&. 
v/P?-7V?lf-6 8 0#. ®l»fl^6 8 1 fc:J:-3-tg3 
lzfflW$ti&i&£^ -(Kyb688izX-oX. SSSrls] 

#Jtl&gf6 8 2(;:ii£>*U JHfi[g6 8 
2<iPMC£S»rf6. 

[0 0 3 3)±?K!HUsHTIi. PMCltioT. 
yhZtiZ. *mUz£~>xm®ZtlZBT. PMC2 

ht. ikimiz'mfzti. ZcTLz^tit^emnzm- 
ziobtf-sitiz. z^mx-. *&wt. ?miz$z 

T-t&&3tiztiX5\Z&ZZii&J'<yhfi:VZ*V 
>bt£1jm : $:m?t&. PMCizX-yX^yhX'^ 
hJOhtz. &**;>?%t>mz1isbtrV>?t l z1giim 
^tLi-fOhifilitilhi^, -gPtOPMCT-T^ 
X<?)$i$!lzmZB4<yh®&$:%3.l,. fficOPMC 

%mhzt#x'zz>. tmmtim&m®&c?m<m 
mm^h^&mizmr^tvtc^iz^x^ 
mzzixrzj <> vmi<mx'hz>. 
[00 34] gnzmttht. *m\<7>m 
mmiz£&&wbTv* vv<?>&m : e-?f*ix\ 5ST-T 

hft&zXiX^mz 3*uM8£3;h.*:4 <y Y<r>A 

ovmm. ammaM ohmm trnm-tzt: 

mzxtxtmzaz u-f 77*702) . jR>5aj£ 
ti. m^tifc^cot^ibiz^jT—yjMms^wi*) 

m?&§w<>yf£v*v b-tz Uf-/77 06) . 

ohitmiLtzfrt'oMzmtzn'fcift? (xf^ 
T7 08) . -E-3T'*s^wi. ^jy—yjvmmz 
m&hmvy?£4 y? oxybL (xf777i 
0) „ 7*- A.y^LT7*o-b7-»fcO|| 

[0035] teflrat Sftfc 4 <y h L=Sr*>-? 



^y^SS&PMCfcJngU iOffiSli. 

izmtzwfczno (xf7 77i6) . -e^-e&v^ 
conff^isffi^^rs. atttfswmztitits&iz 

7ot ••/ift&Wit Lfcfr? 3 frizmt&Wfetln o 
Ur v7718) . ZCDWM 

;p-r-/<«r^LT. o as u g^-r 

7a*-y?tfw±ix^&m-&izit, zmmtm 

[0036] *coitt> Otc. £<7)*iyiJi. 8UI*<0«f& 

w*-cflxaita^fc/i'-T • j<y?i-z>zttfx-zt. 
ffmmmtzztix^&fflzimmzmTZtih. 

[ 0 0 3 7 ] 08 S-#H3^& fc . SDKBfc. &«WTo 
^•icj: 51 § j8.r S *uttt5g£ *ufe-f ^y h W'f 

&<fz£oiz. mx-9n<rmn%\/i;*9\i.. ru 

•fc y^rtcOVN- F<>x TcOttigJ-^-JrtS V7h7x7 
• n*t*—&k)Z<rFJ-7 V^^TfrhTf-tzXvimX'h 

[0 0 38] ClcOjPHi. V7h>>x7^ ^TL/t# 
$£$m?Z>4 O V<rmWM& Srfl 3 PMC^ 
K6B$(Cgjl4&3ft£ (Xf»/780 2) . -eco^, Z<T> 

V7h>>i7ii, -r-^-ro^^crai-ri) yam 

mM&*%.0PMCiW*WLh (Xf77804) . 

f»y7806). S«5«fc:Slff?ix/>:iSr^fcB81-S>f^ 
>K7)|HlS:tov^Ta5*fi5:4lR-rS (^T7780 
8) . 

[0039] *mitfl>K^&mt. ±K*L£#% 

wmm%mmzmx.xw&x'bh. iKo^ttw 

•9 TD-fe >y ^S5r?l«1-5#^<OS«Wllff Jc J: o 

xrA|Stf«*5. ft^<r&immrlzi.'>X7K2*.>y*r 
[ 0 0 4 0 ] fc . ftJSm^ll ^ t U^«fa^r 
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©«<7)gSW5rttlgS:^T'#=5rV\ Pgfl^'J • i^x 

1 • y is -3. - T^^xizX oTEPffitcSI^? 
ftS-IiTifcS. "fMStihttiO. mmrli&Wa 

$ 1 U-'s/P • ^ y j. ■ S X&mEt hWRX'TXH* 

x. wmuw&i^tK x'$m*)®mmtz**mm 
[004 1] fgm^^v ■ i'X7-j±$:%i*m\ l z.®mth 
xhh. ztiizx-yx. gsii-"^ 
&ztL^<7)*xiz£^xm&2timm*tzm4iT-r?><fo 
-*T?r*mziim:&x\ T^hJr/Tt-y-wn 

Ztl&tt&ikK&tS-t (reorder) ZtTt>&. 

(or*,- v*7*—y-mn,zttth±%wm) i 

X'hh. X-rt-Xty ■ Ta-tyWi.. ^UKtUff) 
MfllttSrWtS £ fc #T'£ SOT. JiUeSB 1 - * 

tzmmizix^t. 

[0042] *5tWtfl>tz t>-$-mi<?> lmtLX.TV 

h*7-*-y-mi<r>%rri,zm-hM&cr>%gz. 
^hmm\zm*ixrz&^<m\ ■ ^ vis*. 
■ ixiztmLxikhtiz-iH ^Mz-o^xm^t&z 
twx'Z h. zcox d%x h-frztkt hmfecrmmtf 
ms^ti. zcommmg&tm&zitfzmz. z<d 

$&tifzii'\~ h v x rmmcn^s. h t < azti t, <m 

hmm.m£m.m-&jm<r>i^x't>?>. im^m 

zztiz£~>x. "f-mmcvim&mm-tzzttfx' 
[0043] ^izmmt^T~^!m^xTAizmm 

zztm*. *?mtiK wmcomizmzizmzti 
m^mMftcomimzwmtwMtmizmmz 
tizztz. mzffm-tzx'&zoziiizmj-z 
zttfmwx'$>h. ^>vj-~**m&&<mt<z\^ y 



[0044] *m<?>fm\i. m^tmmcom<r>tiib 
izmnztitzLcoTb*). tmmx'hiztzMmuz 
i.oTii'SK. m*ztuzmmiz*?mzfflmt&zt 
imLtzhox'tzw %w>m%>im£mmm 

comizm-r s s * ztziEZtottzz t ztzmifc 
BBtmix^m&h^mimM-t&izitoizmmz 
*u m£ztvzi><?)X'b&. 

[004 5] ttibt LT. ^Hj^jgjfcfcgi LTJilT 

[0046] ( i ) ftimy'n-t yy-tmcwyyf 

mx-h^X. mLmLnijtyyf^n&ij^yftf^ 
mBT-^'^^x'r^com^.^tUz^^y hcomi 

***;yYL. gm-zj^yv-zmfeL. im®m 

hiz^XK&l. wimm*l7a± >yirt J: oTHfT 

O^Hlg[«Sr4iiSL. fffBStSWro-fe'y-^fcJroT 
^fc^f^tis^t^wT. mM&feZtifzJ <y 

( 2 ) ^x<o&G£mtzwimfeziijz4<y w 

J&kwmm&l:. -r^Xco^TLiz^izmthmii 
^^tUz^Kyb<7)m.<7)msiMSLkcom<om^. I? 

mmmm-t -yy-izi^ximmizmffztvtztiiG?) 

w0e£fcZtUz4 <y YVtft&M&t LTfrlTf hXf 
•y7Z$t>iziftt. ±B ( 1 ) fcEKO^ffi. 

( 3 ) mR^tmmro-t -y-yizx ~?xmffztiz>fii$<D 
zn?tiiz^xmt<vi&z2titz4'<yh$:mm-& 
XT-v7£imz$tt. ±m < i ) {zmmn-m. 

( 4 ) SffiWTo-fe «y Sg;(7)^ ^ y ? fc Jr^tfT- 

m*?y? zm$i<?>$i^zm&m. m 1 ^o-y-c 
/i^ • >r ^> h - /j*7y?£-f<ix<7)$i^izmmtttt. m 

27n-J<iU- 4Kyh ■ A^yy^TLfz^zm 

y^feo^ajtJE^LT. mUmvytZJ y?9*y 

UJfcfcSLT. fJSm 1 ^D-y\';u ■ JKyh - 

mtx. mu&Xr^y 9ti-t>a,4 Kyym&mt& 
27xi-Kfr- 4<.yy ■ i}*7y?\,zim?h-)m. 
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(5) maSMlfn-rtjU- JKyb ■ Ji^yffr^ey 
JKyhm&k. la^l2^o-A;p- JKyb ■ ii*7 
y?fr t>0)A Ky MejfS t <?)m<D££ . tm&WQTa 

$6fc#tf, ±id (4) izmmnum. 

( 6 ) Mmra-t y ?k Sjgrco* y ? t ££trr- 

y^U fraES«WTo-b-yi?-tJ:-,Tllff$^-r^ 
T<0^^fcgJtS^$#ut -f <y h«05fc*EItR5rfg l 

^fc^T$^i.^tc»r^^$^>r ^y 
xmrr tft^zmthmsm^ti^ i>bm; 

^39®>-XTArtT->f <y h £ rnm-zumx- x . 

ftmix. miAvyf&xv^tivyrnyf'j 
y?*^3i]^y?\zwm-h-}m. 

(8) iieSIU^y^ lu^fllWro-t.y^fcj: 
i^yvm&kii+ryv-th, ±ffi (7) tiea?* 

(9) m&2**;y-s>i)\ ®feo$i^izmtmjz?> 

m%2tifz4Kyhemi£*iVyh-$-h. ±Mi(7) 

izsmcnum. 

do) m?&3j}*;y2tiK mismmTn-b-ywz 

X ^X^lzmfrZti&tii&zmt &i&%.<r>fe %£tifz 
4<yv<rmL***;yh-th. ±M(7) tcfsfto* 

(id ft&mzmftztifzti^izmt&ftfcnfezz 
vy?km&3i)^y?kom<r>m.*mi.-$h*T<-> 

( 1 2) wmfTu^^tmLm^yfti^tsT 
-trymisxf-ixftx'j^y b ^mmthtzibcmmx' 
$>->T. m&W&coti^y *;y?j}\ 
T-?!mi'ZTJ>ftcr)%feztifz'{<y bcomiZti 
vyvL. rnmt^^yvm^-thtztfyco^t. 



ittz^Kybiz^xmmthtiifx^mt. mmkWi 

6<jTD-t ywz* ^xmzti&i-*xc?>$i%izmtz> 
i^et. BmsLtmrn-t-y^-izx-ox^zmf^ 
4^57t«>^2#at Stasis. 

(13) ?'<X<r)ti<frlzm&m&%%2tlt:4<y b 
vffi&comm&t. -f<.X<ry%TLt:$i$lzmt&m 

(14) Mfessswro-b yiffcio-ciiff sits^ 
s£#><o^a£ ±m ( 1 2) (ciea^ 

(15) SSttO^^y^^^-tfSfiSWTo-fc yHfrttfH 

•vim^££ia*^yhco&££;fr»>^hu ^ 
SSWro-fc-ylNcJ: oTHff^ns^T^^tcW 
•f &f§5£S*ut>r ^y bcomim&Z&i t)*?y?frt, 
t^JR6£tf><D3ll#gfc. l5£S«WTo-fe.y-9-fcj; 

y \-ffmsE.mm.^m 2 » «> y tfrhmmih tz#xr>m 2 
(omivmsm&t. •t^.x^TLtz^izmrtm 
mmmrv-t ^zx^x^tmnzmtf^t^^ 

( 1 6) & fflfrTa-t y~9-tmicD/!<>y?t£1tt} c r 

-fW&i'XT&ftX'J'iybZ&m-hrzityD. ay 
V2.-?»swmb±.<D-ny\:jL~9 ■ -ruyy&msix 
h-ox. WS!Mkni]*jy9(n<<$<r&ti]*Ty9tf^ mSZ 
T-fiW£isATl*ftcr^ZtlM<yh<?>mL$:* 
^ybL. Ttmthl^ybZgitethtLihcnmtii-Si 
t . im&fflfi}Tn* y Viz «fc h ^coUff* fc 

feznfzj ^ybiz-o^xmm-htzthxn^^t , 

tzmfi Ztihtii^izm-th mm%.Wz4 <y b<r>% 

( 1 7) S^o^^y^s-^tfSlSWrp-b-y-trtr^ 
loa^ta-; • ynfy&m&x'hix. mmm 



(tl))00-347863 (P 20 0 0-34)^8 



\*l<r>m%ZiVzAKyb<?)%±ZWybl. ffl5ft» 
Mhtz#><?M 1 ffc^fc . mii&fflflTn-t ->X 

[0i ] *m<7>mL\.^mmmtziz,^ *rnizm& 
[02] xmnmu^mmpHzXh. umamt 

•y b Sr?rrtyo y ?W[Xhh . 

[03 ] 2o<ottfj£e ■ ti*jv99Mm*imtl> 

mzmwxbh. 

ft^/t-f 7-7 a v<n^~i>mmk^tfu y^mx 

[05 ] SiWTD-fe v-frtTttffif-*,: i<DT';* Sift 
&&l7—7)V$:m-mx'3h h . 

<y b &t>mix. &mizmztit:tii$izmi-z> 
J^ybZ/t^y h^-sfctfxoro-fc ~/V^-fmxt> 



[07 ] *mi<?>9mmiz «t h&mrru^ «, -ternm 

*-mx. %7Uz$iirlz£^x5\ZgZZtiX:m%. 
Ztifz4<yb<?>j<ybmi®®. (mmw^yb 

mm z%&i-htz#)<7)%m$:m?mmx'i>&. 
[08] tzmtiTa-t-yv-^m^-fimmix. & 
t&wzmftzfijztii&zx-yxwzmzztitzftfczti 
w«.y b<?>4 Ky bmL®mmm&t:ib<7)!m& 
*-t&hmx$>&. 

6 10 

612 -i^ybm^ 
614 A^yb-9? 

616 

6 18 Ayyyty? 
622 f3-^ 
630 Vflrf-TU?-? 
63 2 %rt97 

634 mm*? 

6 50 §gT^-7^ 
6 52 

6 54 IS^^^ 

6 6 0 V/l/f-TV?-?- 

66 2 UDttll 

664 PMC1 

668 -iKyb 

670 MMCR 

68 0 -?)H-yu^-t 

682 JlJgfg 
684 PMC 2 
688 K>h 
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